
^CDffiSte, «111 (b) 0^(C^2 0 0 0^1 lBQBizm 

5 mmt*mutommeo/2 4s, 1 1 2#R^a<Ems^6 0/2 4 

5, 7 1 6^©mi§iHc2fiJ2££*H7£l 1 9 (e) (1) Kl<fc9£3rf5# 
St£l 1 1 (a) <0^tcS^<WST*So 

1 <hLT, #K1U^A (L i) ><x>iH?©**K*t, «S 

mo^ux^^^mnon^momm^mm^r^^mmtvxmm^ 

i 



SfebnbTx^u-tu iooo~2ooo t co)?uSTMt"§^^^ c kD, n&Ht; 

15 S^Tf&©tl/T©^**SS©@iaiSd 0 o2^3.4lA (0. 341nm) STffiT 
bll»fcb&;i£#7K£*lW5. b^U #%93#£e>#f?S£«fc3£, * 
-^7^md 0 0 2 bTO&Sfem 354 A J; X> bteZ 

20 fct, ^HJcDSl<Z)^^#M^ttW^m'l4©I^-hbfclS^ 
25 §1$ (EV) #ft##©£bT@B5B$nTV>S#, fOlAiatK 



2 



* (EV) ffl©M^LTai§*i6Tl^o 

1 io feo^t^ntt^o *-^>i&*ibT^ istt^^(»K©s 



3 



m?tmxz> mtKumx, m -n a* 7 ~ 8 n * t{&t l t t, £ 5 ^ t im % \z v 

2fg{g) m. 680nm*il (T&fr^ d 0 0 2 #3. 40A*») ©HijHbbfc^ 
20 L/co 

2) izmmimm, mzmmMmmmm^m^xf^mmm.wmmm^ 



4 



1 . 1 0 0 nmOTTXlt^^®r H 1PBC o ^0. mnm*m<Dmm 

2. —'AWmi 0 0 nmJ^TTXlil§^^®r B 1P«C o ^0. 6730nmOTTd5 

3. mmm^~^>77y?T*&z>mm i %tc\%2\zmm<Dmmn 0 

4. J±7j2MP acDiPIEMcD^ClO. 1Q • c mi^TO#:^ftfiin£^-r 

5. frVm^WttfO. 001-5 Ii%T^5iS 1 BS4(D^Tn^^lH« 
S 10 <7)M*m o 

I 6. *^$MI^0. l~5K»%T^§ttf^ 5^fE«©^^„ 

I 7. (B 4 C) £*>j7iftST0. 01~7StS% 

|j is 8. mt^m (b 4 o ^*^iito. 5~7M»%^sp-r§tfiis 7ie« 

-mv&zmm i ^r^sizmmo^mm^mm-^mo 
20 io. mm inm6(D^rn^nt^izmm(Dmmmizmm^mm^m^h 

ii. mmvtmm&* m,mmMmmmm^&z>mmi omm^mtmmmm 

1 2 . ^?l^^^ffi^S^m«t^ 1 ~ 7 K*%^bT&§jtu*ii 1 1 pBH 
13. MlftW, 2500TO±©iaSTMS^n^ ! feOT?*?)trf^ 1 OM 



5 



1 2 <D\,*?n&z*t^\zftm®mimmmmm&mmm&®o 

0, MHH^^^^^Wa^O. 001~5K»%TS§ttf^ 1 1M13© 

5 is. mmmmmmm*<D*iym^mm. i-swmxr&znm 1 4 
i 6. m&&ft\*m&&&£mmms$m£VTmmi7bm6<D^nfrz)>£: 
i7. a^*fetta^<fe<fc««Efij#ffltbTM^ i omi 5®vi*rn^ 

| is. te^i 6£fc&i 7 izmmomm^r /-^mmmAzs/^rc 

g 1 9 . tu m 1 8 ^is«<D@#:ffi^Mw«m-fe;i/^^73; < t % 2 ^e^±a 
w 15 mz^tzmfcrntt^mmnnmo 

O 20. tu^ 1 6 Sfctei 7 fci2ifea)ftfejK&Ty-h*S:^/*fett*v-H* 

01 (b) a, *^0^©^*^©^migMiJ^ffl-fe^©¥®i!§HT^^o 

25 



6 



J 

1 1 

77vz, ^mfi7,*mmzLx^±mm&xnzn&^^>*)v77y 
m\mx^ti-^y7^ y ^ tmit^vm (b 4 ck g£«<m ^t*^ 



7 



> 

J f 

zmfc-frvm (b 4 o tm&h. mmm-r^miz-o^rmmtz. 

mwviz< ^(Dxti-^y?? y ? t(Dm&mz, mm\zmwvx^< z\t 

0 mk^vmommfe. t^mmwmxo. oi~7s«%> #?£l<«o. 5 

1 10 ~7s«%(DtBH^5i^T^^ 0 zvmm^v 'pf^tmmtfimfT uc< 

?\ *mm\z£%mm^<Dmmm (c 0 m m.mm&m. mizm. 6730 

20 n mRT©liS©M^il&^# 5 ti^^o 

mik ! ®}&ti--tf> ! $ft r P\zm®z>fi\ hh<\t']p\H^mm^7^ t;i/^>^x 
25 m<D^&¥ktf7,mmmzmWk-r& z.t\z&^x'&% z\ tm&z><, 

8 



J 

m^hmmvfthfD'vvi, &mmz&&c 0 mmTffi3Eft\zM t *> tut. c 0 

5 ffl^O. 68Onm*Sfffc*rS0«ISbK 

10 ©1ty^^o>^^©^T«l,e)n^:^<aViffi"r*5, O. 680nm*ti, 
M «0. 6 730 n m^T £ THI^H b^it A,T V ^ ^ <h #flgi& $ tlT V ^ „ 

Hlnra~l 0 0 nmOMMlil&fcCTS^^t^^, HiHbff 

— jSMS^PHIM (TEM) WMz^m.mWrWt^ZLtL-h^ 

20 snfcfc^'beK&iBHfc&So N 2 K5|fJtS®St (BET) »M8Hfcrf5H 
£Kl<£oT/h£<&£#\ ^0J-e«5 0-4 0 0 m 2 / g © fcOj&WSifc: 



9 



3 

z\z\Tmnn (w-mimm u&sT<DXot^mz^n\^n^ 0 

10 PaCDBftfX ff«Jtfitr[filSitlS!©^a:b3to 

tcm^^»fcs6©«fi©*vM^ 3 ( 1 c mX 4 c m) 

^tT, JBE^SaH^b^e., JE#«SfcO. 2MPa©Bf*T 

sshsbb^ e>^b&*n& 2 o©«jBEaj^ffl«g^ i ©2. 0 c mmcDmjz 

(E) VSI!*, OT©^SSJnMif (R) (Q • cm) Stf-gTS, 
20 R (Q • cm) = (E/0. 1) XD (cm 2 ) /2 (cm) 

<t5#«BI^^tt, 2 MP a cDiPJE^#^T±fEM^^fcJ: 0 > 

£.mzmxm&fr^ -^omrnxo. ooi~sm*%, #(co. i~5H*%cd^ 

25 ^JH^^Tf 3fe©#W£b^„ 



10 



5 - Ftemm 1 5 t&w&mjffi-z>o rz-^mmm 13, #y- fmsb 

■a? 5 

20 wmtt^mmnnm^)vm$nmz%z>m 2 po^is^ ^Ti^t- & 0 

*&m<Dm&mz&m-£ti?>&kmmz. ftv&Mmmmmmz&zm 1 

11 



bT^M^T# £ tt5 Tir^ ^7^, *HtJ^fc tt^t 

I $?LfflJ$,&mmmm (Vapor Grown Carbon Fiber : £TK VGCF^B§f ^ 

tlTVGCF^«$t§M (#TO60-54998^&$g (#B#Bfrfl 
20 4572813^)), (B*#¥Fl§2778434^) 

#^¥3-64606^# (W086/03455^§) ^J&7;V5:K mm 



12 



*&m<Dm&mmn%mj&?z>v gcf\z, wm&&2 o~3 o onm, 

mmm&i o o nmMm-r^^hommmizmt^o zn^mmn 

<r£T> VGCF0P2Onm*iOfe0li 1 XHW^»^HLV^ 
#WcC^o ^\ 0 0 nm£®^&£#-^>7^y^<Dfi# • ^ 

Hiatal O Oum£Qm^£t)~-#>y*7y2t(Di%—f£yu>\zj)m 
15 ijgm^bTSm^tt^TUTbS^. 

20 $FSbVi 0 Mtc^St^O. 001~5 #?£b<te:0. 1~5II%, 

#Mfbtt»HmiCT2500t:^±^MS$t : f-3rc ; fecD^J;D$f^b 
25 #-#>:/^y^£2500T;^±^T!MST£<!^ 



13 



ifcLTL£5 i^fgffe^&SCDT, gSf^#*£D#< tT*<^*S. 
^S^INlm oi~ l OKS%<z>*Bffl^iina£bTSM§T&£. 

^tl^O*-/p>77 y ^ ^fctfiffi® V G CF^l-7 MM%^—lZM^ 



14 



mz, z\(Dm&mmz&&i£fz\m&£!ik&mftr%ijmt^Tte, mz. 

z-(D& <kmwm t-i^- >&mmm* s & « e &tmm >$mmm t 
m*&mm\zmm&, ^r^mmm^mmi,, •$~-)i^)imv-tft\zm&T 



15 



mnm 1 ~ 7 1 - 9 

®h i^tM N3 3 0> N110 o ^tl^hl:^ /tM>XC- 
7 2, y^^^A°-;^2000o y^^rym-.M^ ^7fx>777^EC 
-6OOJD0) ^7tfl/>^7y^ («l^t#Xli®S : Si&iS "fy 

4, 6, 7) ^MfbitlSM^bfeo 

muwistco tti&mn?\z. mmum (mmmum £25oo°crt (2180 



16 

















°c 






mMM 1 


N330 


2830 


0.5 


0 


'^t? ~\~Ju n 


n Ml/XC " 72 


2780 


3.0 


0 


-\-f-r tj7\\ o 


N110 


2910 


7.0 


0 




N330 


3020 


4.0 


0 


^jSEwl 5 


EC-600JD 


2990 


4.0 


0 


Wmw\ 6 




2650 


4.0 


0 




/ 77y/i Jk 2000 


2720 


4.0 


0 




N330 


2180 


7.0 


0 




A' M> XC-72 


2970 


0 


0 


turn 3 


N110 


2690 


0 


6.3 


itmi 4 


N330 


3010 


0 


5.7 




EC-600JD 


3010 


0 


0 




EC-600JD 


3000 


0 


4.3 




? yw 77^ 


2890 


0 


4.8 


Mi8 


7* T)W -JP2000 


2880 


0 


0 



*(D-fc*ym (B) hUft&MWLWLT I C P%ytft?tftffi (Inductively 
Coupled Plasma emission Spectroscopy) XM^Vfto 



17 







C 0 it 








(nm) 


(mQ • cm) 




0.3 


0.6719 


72 




1.9 


0.6719 


60 




4.3 


0.6715 


74 




2.0 


0.6710 


52 




2.1 


0.6711 


37 


6 


3.0 


0.6719 


50 




2.2 


0.6771 


82 


vam i 


6.9 


0.6890 


176 


\mm 2 


— 


0.6875 


120 


nam 3 


1.5 


0.6823 


138 




1.4 


0.6805 


117 


Jtt5$iJ5 


— 


0.6861 


87 


J£«0!l 6 


0.9 


0.6807 


72 


Jt«t0!l7 


1.2 


0.6819 


122 


Jt«*0!l8 




0.6850 


121 


N110 




w%?m (t°-m) 


221 


N330 






238 


A*M>XC-72 




mm^m ar-m) 


158 


EC600JD 






119 






0.6980 


144 


7* 77 W -ft 2000 






122 



wz^^^^yp&mmvT&om (b) ADiWf>^ mm 



18 



fflLfe*-^>y-h (BHftmilSU SCTy-h) frt>t£Z>jj 

TsWsm^m^Lit^ 6otTio^wsiu not, 2oon/ c 

ifBUS (7/ - FMIi 1 - H^tfy- M 2 , ts 

V-WIl 5/#?LK#V-F#X;Kifc^--h 1 6), S«2 5 0m 
mX2 5 0mmXJf^8mm©Mt/\ s k-^Sl 1, -f^">x^ (t^ 
^>*±§g 0 ^p n n ^:^-7^^» 1 4£III2tf)J;5{C^TM|n]$i±TEI#: 

^<Dm±j^mm^x^7m, i«^iiLx, ioN/cm 2 © 



19 



&m % - # > 7 y i7 IMtt 






Basins 

nm% 


°C 


W/cm 2 


% 




4.0 


2650 


0.31 


84 


ttMm 9 


0 




0.13 


75 



8-19 RtfJ£&M 10-12 

(1) 

(2) iiHtmis 

HBftl^tfyh (tfe) 877-^X^7'^ (Sift* : W^y*? 

(3) ^^ m^BMitmMmsh 

Jim (W) &m4tftvmmt&m&Lfc&. mmmjiy^zm&T, r^v 
ymiz^r,2mv, 27oo°ccd^st«±^t, mmmmnmtn&y-y*? 
)v^mmvtc a ttm&w&(D^>y°Mz^^Tfrym^m%:ik¥ftmz 

20 



mm&mmmmtLTmmmj: m) mmm^&mmmm ess 

«:VGCF) WifeSOnm, 5 0 nm, lOOnm, 2 0 0 nm, 
3 0 0 nm<Dh<D%5jmffilsfco 

znt>%j£&mm?m®tm (sem) mrnvTzmm, m^tioo 

CD (VGCF1-VGCF6), lulE (3) ©*££^WM»fc&&g,5!, t 
^iWtX^'Ja-7^-^-|:T^tilI$Ucfc0 (B-V 

gcf 1-b-vgcf 6) (D^m^mmmmmm^>^)v^mmvr^o 



4 





m&mmm 

CO 


(nm) 




VGCF 1 


12 0 0 


3 0 0 


0 


VGCF 2 


12 0 0 


2 0 0 


0 


VGCF 3 


12 0 0 


3 0 


0 


VGCF4 


2 8 0 0 


3 0 0 


0 


VGCF 5 


2 8 0 0 


2 0 0 


0 


VGCF 6 


2 8 0 0 


5 0 


0 


B-VGCF 1 


2 5 0 0 


2 0 0 


0. 5 


B-VGCF 2 


2 5 0 0 


2 0 0 


3 


B-VGCF 3 


2 5 0 0 


2 0 0 


7 


B-VGCF4 


2 7 0 0 


3 0 0 


5 


B-VGCF 5 


2 7 0 0 


2 0 0 


0. 5 


B-VGCF 6 


2 7 0 0 


10 0 


3 



21 



h£3 0 «i% 0i7Kttf f/R U f b 7 7 Jl/t □ Xf 1/ >T11 Ufc 
^*fLfc&, 6 0^10^111, 13 Or, 2OON/cm 2 0J£ 

zfrttxi ftmmm tt, ei$img/cm 2 Mt§j;5wuc 

±SB«ffi (7 7- F«1 1 3 /MI7 7 - F ^Xtf y- M 2 , ts 
V-WH 5/#7L®#7-K#;*ftt^>-h l 6), Rtf*|2 5 0m 
mxf2 5 OmmXJ?^8mm0l#tA^-^Il l s -i^y^MM 

^©mir;V«'M477XiUT7KS<h^77'X (^) ^ID, lON/c 
£fc, W^M£<Z)fF{ffi<hLT> tti^O. 3W/cm 2 T4000B#rHljiMM^b^i: 



22 



5 











VGCF 


Sep 

mo 


I3± AX 


°c 






Eg. /O 


VGOl 1 


W/cm 2 


,[•4-612 

/a 




KCB 






VGCFl 




u 


0.43 


9 3 


mmm 9 


KCB 






VGCF4 




0 


0.45 


9 5 


mmm 10 


KCB 






B-VGCF1 


0.5 


3 


0.42 


9 8 


mmm n 


KCB 






B-VGCF4 


5 


3 


0.46 


9 7 


mmm 12 


GrCB 


2500 




VGCF3 




7 


0.45 


9 3 


mmm 13 


GrCB 


2700 




VGCF4 




7 


0.49 


9 6 


mmm u 


GrCB 


2500 




B-VGCF2 


3 


4 


0.50 


9 7 


mmm 15 


GrCB 


2700 




B-VGCF5 


0.5 


4 


0.49 


9 8 


mmm m 


B-GrCB 


2500 


3 


VGCFl 




2 


0.51 


9 3 


mmm n 


B-GrCB 


2700 


0.5 


VGCF5 




2 


0.47 


9 8 


mmm is 


B-GrCB 


2500 


5 


B-VGCF3 


7 


1 


0.49 


9 7 


mmm 19 


B-GrCB 


2700 


7 


B-VGCF6 


3 


1 


0.48 


9 8 


bmm 10 


KCB 












0.11 


7 3 


JfctfcW 11 


GrCB 


2700 










0.28 


8 1 


i±i|£#!j 12 


B-GrCB 


2700 


7 








0.32 


8 5 



5 ^4~5^e, t)~^>y*7y$^i$'r:®.mvT^tcmfoWift^m 



23 



1. -Xfomi 0 0 nm^TTX«^Mr H 1PBC 0 ^o. 680nm*^©^* 

2. -Mil 0 Onm^TlfX^a^®raiHC o *t0.6730nmOTT* 

4. a <Dto&fttfe<Dt %\Z0. 1Q • c m^T<2#ait»E£^-r 

5. ^SS^ffljW). 001~5®M%T£3!jf^©fgBl ^IBftCD^^o 

6. Jfc^^^Tfi^O. l~5Sfi%Ta&Slf^<DfeH5fcgBic©^3Sf^„ 

7. 3i?>;/^y£fc#Hfc;5frH73fc (B 4 C) £^ifiaT0. 01~ 7 ft»% 

8. mttfrvm (b 4 o ^*^3S«To.5~7sa%»-r-g>it^igH7 



24 



5 

12. mmmzmm&mfikmmm% i ~7ii%^uT/5:§iMi i 

q K> , M^O^^itti^O. 001-5 M%T?&5if3&©*BH 1 1 iC|H 

1 5. m^^S^»liH4 I ©*^S'a'W«^0. l~5®S%T&&§i;£<Dig 

20 hi 4 \zmm(DMmmwmmmmmm&ffio 

^nt^\zmm(Dmmm^^.mmtvxm^rcm^m^mmnmmmmmo 

25 17. e#Sfctte^^<hM^Wffi<hLT»^(D|gH 1 073^1 50V> 



25 



1 8. rnxommi 7\ztE,m<DMm&7;-\*temm&zf/£ft 

1 9 . m^comm 1 8 \zmm<Dm^m^mmnnm±)v^u<t%2 -d 

- FMK^&SttiftfB 1 !^ sis. 



26 



nm*^, £?£L<«0. 6730nm£*T?> f±tl 2 MP a <DUaj£Vtt&<Dt%\Z 

o 10 ^m(Dt^m^mmmm^^\mnBikmm^m^mm'r^z\tiz2: 



27 



